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Description

[0001] Housings for portable notebook or clamshell-
style computers can be made from a number of plastic
panels or sections that are assembled onto a metal
frame. The metal frame is structured to retain and attach
together the computer’s internal components. Such in-
ternal components can include a printed circuit board that
carries the computer’s central processor and any addi-
tional processors such as for graphics or the like as well
as the computer’s random-access memory (RAM). Ad-
ditional components include batteries, input devices such
as a keyboard and trackpad or the like, storage memory
(such as a hard drive, solid-state drive, or the like, com-
munications devices (such as for WiFi connection and
networking), removable memory devices (such as CD-
or DVD-R/W drives), and structures for external periph-
eral connections.
[0002] In a frame-based housing structure, all such
components can be affixed to the frame, which itself can
be made up of several different parts. The components
of the housing are in turn attached to the frame to provide
a somewhat uniform external appearance and to provide
protection for the internal components. In a notebook (or
clamshell) configuration, the arrangement just described
can make up a base unit that is configured to rest on a
surface. Another assembly in the form of a lid, or display,
housing can be attached to the base housing by a hinge.
The lid housing can include a video display, which can
be in the form of a LCD panel with various forms of back-
lighting associated therewith. Similar to the base hous-
ing, the display (and any other components also included
within the lid housing) can be affixed to another frame to
which other housing sections or panels are affixed to en-
close the lid assembly. The hinge can be attached to both
the frame of the lid and the frame of the base with portions
thereof extending through openings between or within
the housing sections or panels.
[0003] The hinged attachment between the base and
lid housings can allow the computer to be moved between
open and closed configurations. The closed configura-
tion being such that the lid is positioned against the base
with the display and input devices positioned internally
of the housing units for protection thereof during trans-
portation. In the open configuration, the display is view-
able and the input devices are accessible to the user.
The lid can be rotated through a range of positions to
provide for comfortable viewing of the display.
[0004] Such frame-based housing configurations can
be complicated to assemble and to disassemble for re-
pair or maintenance reasons. Further, they can be bulky
due to the number of components and the complex as-
sembly patterns required. Further, the number of joints
or connections between components can provide a
number of potential failure areas that can reduce the
overall strength and protection provided by such hous-
ings.
[0005] While many notebook computers still use such

a housing structure, other structures have been devel-
oped that seek to combine the utility of the frame into a
part of the housing units and to reduce the overall number
of exterior pieces that make up the housing. Such struc-
tures can be made from metal and can, for example, in-
clude in one unit the top wall of a base housing (that
surrounds the keyboard) along with the front and side
walls thereof. This unit can also have internal reinforce-
ment and can include attachment structures (such as
threaded holes) for attachment of the internal compo-
nents). A separate unit can define the bottom wall of the
base and can attach to the upper housing unit. Such
structures can provide for easier assembly of compo-
nents but can still include major failure locations along
the large attachment areas between housing compo-
nents.
[0006] Document US 2003/100275 A1 refers to a metal
enclosure on a mobile phone. The mobile phone includes
the enclosure, a rear cover, and an electronic component
assembly. The enclosure is formed as a single piece,
and comprises a top wall, a bottom wall, and a periphery
wall between the top and bottom walls. The walls coop-
eratively defined an opening at a rear end of the enclo-
sure. The electronic component assembly is received in
the enclosure, and the rear cover covers the opening.
[0007] Document WO 2010/039132 A1 refers to a dis-
play for a notebook computer that includes a display pan-
el and a frame configured to house the display panel.
The frame can have a one-piece construction from a rear
surface of the frame to a front surface of the frame. A
method of making a display for a notebook computer is
also provided. The method can include the steps of pro-
viding a frame and inserting a display panel into the
frame. The frame can have a one-piece construction from
a rear surface of the frame to a front surface of the frame.

BRIEF SUMMARY

[0008] The present invention is defined in the inde-
pendent claims. Preferred embodiments are defined in
the dependent claims. An aspect of the present disclo-
sure relates to an electronic device. The electronic device
includes at least, one electronic component. The elec-
tronic device also includes a first housing of a single piece
of material. The first housing defines a length, a width,
and a height that is less than both the length and the
width. Further, the housing has at least five side walls
defining an internal cavity and an open end to the cavity
that spans the width and height of the housing. The elec-
tronic component is contained within the cavity. A cover
is removably affixed over the open end of the first housing
so as to contribute to a retaining force applied on the
electronic component therein.
[0009] In an example, the single piece of material can
be of metal. The first housing can be a base housing for
a portable computer, and the cover can be a first portion
of a hinge assembly. In such an example, the device can
further include a lid assembly operatively connected to
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the base housing by the hinge assembly. The lid assem-
bly can include a lid housing substantially of a single piece
of metal and having at least five side walls defining an
internal cavity and an open end thereto. The lid assembly
can further include a display unit received within the cav-
ity of the lid housing, and the hinge assembly can include
a second portion removably affixed over the open end of
the lid housing.
[0010] At least one of the side walls of the first housing
can include an opening to expose a portion of the elec-
tronic component. In such an example, the electronic
component can be a trackpad assembly including a
touch-sensitive surface, and the touch-sensitive surface
can be exposed within the opening. Additionally or alter-
natively, the electronic component can be a keyboard
assembly including a plurality of keys, and at least the
keys of the keyboard assembly can be exposed within
the opening. In a further example, the electronic compo-
nent can include at least one external connection ele-
ment, and the at least one external connection element
can be exposed within the opening.
[0011] The electronic component can be positioned
within a space defined between two spaced apart and
parallel ones of the side walls. In such an example the
device can further include a shim member wedged be-
tween the electronic component and a first one of the two
side walls to force at least a portion of the electronic com-
ponent into contact with a second one of the two side
walls. The shim member can be a portion of a second
electronic component received within the internal cavity
of the housing. Additionally or alternatively, at least one
of the side walls can include a hole therethrough, and
the electronic component can include a threaded hole
therein aligned with the hole in the side wall. In such an
example, the device can further include a screw passing
through the hole in the housing and engaging with the
threaded hole of the electronic component. The device
can further include a support member contacting at least
two of the side walls of the housing within the internal
cavity. The support member can be assembled with the
electronic component to secure the component within
the housing.
[0012] The electronic component can be one of a plu-
rality of electronic components within the housing. At
least some of such electronic components can contact
at least one of the side walls, respectively and the at least
some of the electronic components can contact each oth-
er along respective portions thereof to help retain the at
least some of the electronic components in predeter-
mined positions within the housing. The cover can exert
a retention force on the electronic component to help
retain the electronic component in a predetermined po-
sition within the housing.
[0013] Another aspect of the present disclosure relates
to an electronic housing assembly. The assembly in-
cludes a first housing unit of a single piece of metal. The
first housing unit defining a length, a width, and a height
that is less than both the length and the width, the housing

unit having at least five side walls defining an internal
cavity and an open end to the cavity that spans the width
and height of the housing unit. The assembly further in-
cludes a cover removably affixed over the open end of
the first housing unit. The first housing unit is made by a
process including deep drawing a single, substantially
flat sheet of a metal material in a direction away from the
open end formed thereby.
[0014] The assembly can include at least one electron-
ic component received within the first housing unit, and
the process of making the first housing unit can further
include deep drawing the sheet of metal material into a
form configured to receive the at least one electronic
component therein. The electronic component can in-
clude a threaded hole therein, and the process of making
the first housing unit can further include forming a hole
through at least one of the side walls configured to align
with the threaded hole in the electronic component. The
process of making the first housing unit can further in-
clude forming an opening in at least one of the side walls
to expose at least a portion of the electronic component.
The opening can be formed by laser cutting, by milling,
or by other processes.
[0015] The deep drawing process can be carried out
using a mold that can impart an outside form of the hous-
ing on the sheet of metal material. The outside form can
include respective outside surfaces of the side walls of
the first housing unit. The process can further be carried
out using a tool that can impart an inside form of the first
housing unit on the sheet of metal material. The inside
form can include respective inside surfaces of the side
walls that define the internal cavity. The outside form of
the first housing unit imparted by the mold can be an
initial outside form that can include initial outside surfaces
of the side walls. In such an example the process can
further include removing material from the first housing
unit, including the initial outside surfaces of the side walls.
Removing material from the first housing unit can be car-
ried out by milling, grinding, polishing, or other processes.
Removing material from the first housing unit can reduce
a radius on a corner between adjacent side walls of the
initial outside form.
[0016] Another aspect of the present disclosure relates
to a method for assembling an electronic device. The
method includes inserting an electronic component into
a first housing through an open end thereof. The first
housing is of a single piece of metal, and defines a length,
a width, and a height that is less than both the length and
the width. The first housing has at least five side walls
around an internal cavity and an open end to the cavity
that spans the width and height of the first housing. The
method also includes removably affixing a cover over the
open end of the first housing so as to contribute to a
retaining force applied on the electronic component
therein.
[0017] The cover can be a first portion of a hinge as-
sembly and the first housing can be a base housing for
a base assembly of a portable computer. In such an ex-
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ample, the method can further include attaching a lid as-
sembly with a second portion of the hinge assembly. The
hinge assembly can be configured for operatively con-
necting the display assembly to the base housing. The
lid assembly can include a lid housing, and the method
can further include inserting a display unit into the lid
housing through an open end thereof. Further, the lid
housing can be of a single piece of metal, and can define
a length, a width, and a height that is less than both the
length and the width. The lid housing can have at least
five side walls around an internal cavity and an open end
to the cavity that spans the width and height of the lid
housing, and assembling the lid assembly with the sec-
ond portion of the hinge assembly causes the second
portion of the hinge assembly to contribute to a retaining
force applied on the display unit therein.
[0018] The method can further include forming an
opening in at least one of the side walls of the first housing
to expose a portion of the electronic component. In an
example where the first housing is a base housing for a
notebook computer, the electronic component can be
trackpad assembly having a touch-sensitive surface.
Further, the method can include moving the trackpad into
a position within the base housing such that the touch-
sensitive surface is exposed in the opening formed in the
housing and is substantially flush with an outside surface
of the side wall in which the opening is formed.
[0019] The method can further include inserting a shim
member between one of the side walls and the electronic
component. The shim member can be a part of second
electronic component, and inserting the shim member
can include inserting the second electronic component
through the open end of the first housing into the cavity.
[0020] The method can further include inserting a plu-
rality of electronic components into the first housing
through the open end thereof such that the electronic
components are in mutually contacting relationships
among each other within the first housing. At least one
electronic component can contact the cover and another
electronic component can contacts a side wall opposite
the cover. In such an example, the mutually contacting
relationships among the electronic components can be
such that a combination of electronic components spans
a length between the cover and the opposite side wall.
[0021] The method can further include forming the first
housing from a single, flat metal sheet by deep drawing
the sheet in a direction away from the open end formed
thereby. The deep drawing process can be carried out
using a mold that imparts an outside form of the first hous-
ing on the sheet of metal material. The outside form can
include respective outside surfaces of the side walls of
the first housing. The deep drawing process can further
be carried out using a tool that imparts an inside form of
the first housing on the sheet of metal material. The inside
form can include respective inside surfaces of the side
walls adjacent the internal cavity.
[0022] Another aspect of the present disclosure relates
to a method for making an electronic device housing. The

method can include deep drawing a single, substantially
flat sheet of a metal material in a first direction to form a
first housing unit of a single piece of metal. The first hous-
ing unit can define a length, a width, and a height that is
less than both the length and the width. The first housing
unit can have at least five side walls defining an internal
cavity and an open end to the cavity that spans the width
and height of the housing unit such that the length of the
housing extends in the first direction. The method can
further include removably affixing a cover over the open
end of the first housing unit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

Fig. 1 shows a portable computer according to an
embodiment of the present disclosure;
Fig. 2 shows a base housing unit that can be used
as a portion of the portable computer of Fig. 1;
Fig. 3 shows a lid housing unit that can be used as
a portion of the portable computer of Fig. 1;
Fig. 4 shows an exploded view of the portable com-
puter of Fig. 1 and various components that can be
included therein;
Fig. 5 shows a partial cutaway view of the portable
computer of Fig. 1;
Fig. 6 shows a partial cross-sectional view of the
portable computer of Fig. 1;
Fig 7 shows portions of an apparatus that can be
used to make portions of a housing for the portable
computer of Fig. 1 in a method according to another
embodiment of the present disclosure;
Fig. 8 shows a step in the method including the ap-
paratus portions of Fig. 7 and a workpiece;
Fig. 9 shows another step in the method wherein the
apparatus is used to at least partially shape the work-
piece;
Fig. 10 shows the workpiece of Fig. 9 during a sub-
sequent method step for making a base housing;
Fig. 11 shows the workpiece of Fig. 10 during another
subsequent method step for making a base housing;
Fig. 12 shows a step of the method including assem-
bling various electronic components into the base
housing;
Fig. 13 shows a detail view of a subsequent assem-
bly step;
Fig. 14 shows a detail view of another subsequent
assembly step;
Fig. 15 shows a base housing with various electronic
components assembled therein;
Fig. 16 shows the assembly of Fig. 15 with a hinge
unit further assembled therewith;
Fig. 17 shows a display assembly aligned with the
assembly of Fig. 16 for assembly therewith;
Figs. 18A and 18B show flowcharts illustrating steps
in a method of making computer housing compo-
nents according to an aspect of the present disclo-
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sure; and
Fig. 19 shows a flowchart illustrating steps in a meth-
od of assembling housing components with other
components to make a computer according to an
aspect of the present disclosure.

DETAILED DESCRIPTION

[0024] Turning to the drawings, Fig. 1 shows a portable
computer 10 in the form of a "notebook" or "clamshell"
computer with a base 12 configured to rest on a surface
and to support a lid 14 including a screen 16. Lid 14 is
connected to base 12 by a hinge 18 that allows the lid
14 to close against the base 12 and to be opened by
rotation away therefrom into a user-selectable viewing
position during use of the computer 10.
[0025] Base 12 includes a keyboard 72 and a trackpad
70 for user input to computer 10. The trackpad 70 can
also be referred to as a touchpad and can include any
type of touch-sensitive input, operating by capacitive,
magnetic, resistive, surface-acoustic wave or other forms
of touch-sensitivity. Both the keyboard 72 and trackpad
70 are mounted to base so that they are exposed at (or
otherwise available for user interaction on) an outside
surface of the upper wall 26 of the base 12. It is noted
that the terms "upper", "lower", and other terms related
to relative positions of elements are done with respect to
the frame of reference depicted in Fig. 1. Such terms are
used for convenience and do not limit the actual positions
of the elements should the device be repositioned.
[0026] Base 12 includes a housing 24, shown in Fig.
2, that consists of a unitary material structure that in-
cludes the upper wall 26, a lower wall 28 that is spaced
apart from and opposes upper wall 26, a front wall 30,
and two side walls 32 and 34, that extend generally ver-
tically between the upper wall 26 and lower wall 28. In
such a unitary structure, a single piece of material in-
cludes the aforementioned walls, 26, 28, 30, 32, and 34
with any one of these walls being solidly, or unitarily, con-
nected with the adjacent walls by continuous, uninter-
rupted, sections of the same material. For example, the
housing 24 can be made from a single piece of plastic or
metal wherein the walls are integrally formed with the
adjacent walls without any joining in the form of fastening,
gluing, welding, or metallic joining such as soldering,
braising or the like. Plastic materials can include polycar-
bonate (PC), ABS, PCABS, or the like. Metal materials
can include aluminum, aluminum alloy, magnesium al-
loys, stainless steel, or the like. Such a housing with the
described solid connections between walls can be made
by injection molding metal or plastic, by die-casting metal
or by a deep drawing process applied to a metal sheet,
as described below.
[0027] As further shown in Fig. 2, housing 24 defines
an open end 36 opposite front wall 30 and bounded by
edges of the upper 26, lower 28, and side walls 32 and
34. Open end 36 provides access to an interior 38 of
base housing 24 that is configured to enclose various

internal components of the computer 10. Base housing
24 also includes a keyboard opening 40 and a trackpad
opening 42 that generally follow the facial profiles of the
respective keyboard 12 and trackpad 70 such that they
can be assembled therein and accessed by a user. A
number of peripheral connection openings 43 to the in-
terior 38 can also be included in housing 24, for example
through either of the side walls 32 or 34, and can allow
for access to peripheral connections for computer 10
such as for a power adapter plug, a USB device, one or
more memory cards, audio devices, or the like.
[0028] Housing 24, when configured as a single piece
of material that includes upper wall lower wall 28, front
wall 30, and side walls 32 and 34, can be stronger than
other notebook computer housing structures. In particu-
lar, the torsional strength (or resistance to axial twisting,
can be increased relative to multi-part housing structures.
This can make the housing 24, and accordingly the com-
puter 10 overall, more resistant to, for example, being
dropped on a side edge or a corner. Additionally, such a
housing configuration can make the assembly process
of the computer 10 easier and can further enhance the
visual appearance of the computer 10 by eliminating part-
ing lines, seams, or fasteners associated with assem-
bling multiple components into a single housing.
[0029] Lid 14 can also include a housing 44 configured
with multiple, solidly joined, walls of a single piece of ma-
terial. In the example shown in Fig. 3, lid housing 44 is a
solid, or unitary, piece of material that defines an upper
wall 46 that is generally positioned away from the upper
wall 26 of the base housing 24 when lid 14 is in the closed
position. Lid housing 44 also includes a bezel wall 48 that
is positioned opposite from upper wall 46 and is spaced
apart therefrom. Bezel wall 48 can be configured to sur-
round at least part of the display screen 16 associated
with lid 14. As further shown in Fig. 5, bezel wall 48 can
help retain a display assembly 60 that is configured to
be positioned within lid housing 44. As such, bezel wall
48 can oppose upper wall 46, which can contact display
assembly 60 on a side thereof opposite bezel wall 48.
[0030] Lid housing 44 also defines an open end 56 that
is positioned opposite front wall 50. Open end 56 is
bounded by edges of the upper wall 46, the side walls
52 and 54, and at least portions of bezel wall 48. In the
example shown in Fig. 3, bezel wall is solidly joined with
and extends inwardly from both side walls 52,54 and front
wall 50. Lid housing 44 also defines a display opening
58 through which at least the screen portion 16 of the
display assembly 60 is viewable by a user. The distance
by which bezel wall 48 extends inward can vary depend-
ing on the configuration of, for example, display assembly
58 and/or the materials from which lid housing 44 is con-
structed.
[0031] In the example shown in Fig. 3, bezel wall 48
bounds open end 56 only along the distance by which
the respective portions thereof extend inward from side
walls 52 and 54, leaving a portion of open end 56 un-
bounded. Such an arrangement is also such that display
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opening 58 only bounds screen 16 on three sides thereof
and is open to a portion of open end 56. In other embod-
iments, bezel wall 48 can extend from one side wall 52
to the other side wall 54 such that a portion of bezel wall
48 separates display opening 58 (which can be bounded
on four sides) from open end 56.
[0032] As shown in Figs. 1, 4, and 6, a hinge assembly
18 can connect base 12 with lid 14. Hinge assembly 18
can include a base portion 62 (Fig. 6) that is configured
to attach with base housing 24 and to cover open end 36
thereof. Similarly, a lid portion 64 of hinge assembly 18
can attach with lid housing 44 to cover open end 36 there-
of. A joint 66 or a plurality of joints 66 can connect base
portion 62 to lid portion 64 and can be configured to allow
base portion 62 to articulate with lid portion 64 to provide
the desired range of rotation between base 12 and lid
14. The example of joint 66 shown in the figures is in the
form of a barrel, or piano, style hinge, but other forms of
notebook computer hinges can be implemented in a sim-
ilar structure.
[0033] As shown in Figs. 4-6, base housing 24 and lid
housing 44 can be configured to work with base portion
62 and lid portion 64, respectively, of hinge assembly 18
to retain appropriately-configured internal components
therein. Specifically, base housing 42 can be configured
to retain one or more batteries 68, a trackpad assembly
70, a keyboard assembly 72, and a board assembly 74.
These components can be configured to contact one an-
other, various portions of the interior 38 of base housing
24, and portions of a surface of hinge base portion 62
that cover open end 36 such that the components are
retained within base housing 24 and are secured in their
respective positions.
[0034] As shown in the exploded view of Fig. 4, the
components as well as interior 38 of base housing 24
can be configured such that the components can be slid
into base housing 24 through open end 36 thereof. The
components can further be configured such that they en-
gage with each other and with base housing 24 such that
the positions of the components are maintained once as-
sembled in a particular manner. In the example shown
in Fig. 4 and in the cutaway view of Fig. 5, the one or
more batteries 68 can be configured to contact the interior
of lower wall 28 and the front wall 30 along portions there-
of. For instance, batteries 68A and 68C can be configured
to contact respective portions of the adjacent ones of
side walls 32 and 34 with battery 68B positioned between
and in mutual contact with batteries 68A and 68C. The
batteries 68 can be configured to be spaced apart from
the interior of upper wall 28. This configuration can allow
for trackpad assembly 70 to be positioned between at
least portions of the batteries 68 and upper wall 28.
[0035] Trackpad assembly 70 can include various sub-
components commonly associated with trackpads or oth-
er touch-sensitive input devices. This can include a touch
sensitive substrate 76 that defines the actual surface with
which the user interacts. The trackpad assembly 70 can
also include a support structure 78 that can retain sub-

strate 76 and can include associated circuitry or other
functionality, such as structures to provide a clickable
trackpad surface or the like. Support structure 78 can be
configured to extend outwardly around substrate 76 such
that substrate 76 can fit within opening 42 with support
structure contacting the portion of upper wall 26 that sur-
rounds opening 42. Opposite the upper wall 26, support
structure 78 can contact one or more of the batteries 68.
In such a configuration, batteries 68 and support struc-
ture 78 can be configured such that, when stacked atop
one another, they extend completely between lower wall
28 and upper wall 26. This can, among other things, retain
the position of trackpad assembly 70 through a combi-
nation of the fit of substrate 76 within opening 42 and the
friction generated between the batteries 68, the trackpad
assembly 70 and the upper and lower walls 26 and 28.
[0036] Similar to trackpad assembly 70, keyboard as-
sembly 72 can be structured to engage with keyboard
opening 40. As illustrated in Figs. 5 and 6, keyboard as-
sembly 72 can include a support structure 73 with a raised
portion 80 surrounded by an outwardly extending flange
portion 82. Keyboard support structure 73 can be con-
figured such that raised portion 80 fits within keyboard
opening 40 and such that flange 82 can contact the in-
terior surface of upper wall 26 when raised portion 80 is
within opening 40. Support structure 73 can also support
the various keyboard keys 84 and any related circuitry
such that keyboard assembly 72 can be a self-contained
unit.
[0037] Further, board assembly 74 can be configured
to fit between keyboard support structure 73 and the in-
terior surface of lower wall 28. As shown in Figs. 5 and
6, keyboard assembly and board assembly 74 can be
configured such that board assembly 74 can contact the
interior surface of lower wall 28 with keyboard support
structure 73 being retained in a position such that raised
portion 80 is within opening 40 and flange 82 is held in
contact with upper wall 26 by board assembly 74.
[0038] As shown in Fig. 4, board assembly 74 can in-
clude a printed circuit board 86, or a plurality of printed
circuit boards attached together, supported on a common
structure, or the like. The board 86, shown in Fig. 4, can
be in the form of a motherboard or the like that can provide
interconnections between various semiconductor chips
or other microelectronic elements that can be carried
thereon as well as with external components, such as
power supplies, memory, etc. In the simplified example
shown in the figures, board 86 is shown including a mi-
croprocessor 88 carried thereon. The microprocessor 88
can implement various functionality of the computer 10,
including receiving user input, providing output either di-
rectly or through communication with a graphics proces-
sor or the like, and allocating memory usage and retriev-
ing stored data from memory. Board 86 is also shown
with a fan 94 thereon to provide cooling for the compo-
nents within base 12. The board 86 can also include one
or more memory structures in the form of RAM or other
similar components. The board 86 can also include con-
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nections for communication with the batteries 68, the
trackpad assembly 70, the keyboard 72 and the display
assembly 60.
[0039] Board assembly 74 can also include end units
90 that can be positioned on opposite sides of board 86
that are disposed toward the side walls 32, and 34 of the
base housing 24. Additionally or alternatively, end units
can be positioned along the sides of board 86 that extend
between those adjacent the side walls. In another exam-
ple, board 86 can be supported by or contained within a
single housing unit that substantially covers a portion of
the board 86 itself. As shown, end units 90 are configured
to contact the lower wall 28 of base housing 24 on an
interior surface thereof. End units 90 are also configured
to respectively contact the interior surfaces of the side
walls 32 and 34 with board 86 spacing apart end units
90 to maintain such contact. In this arrangement, board
86 can be supported in a position such that it does not
directly contact the interior of base housing 24 and such
that the delicate components carried thereon are isolated
from coming into contact with other internal features of
the base 12, which could cause damage thereto.
[0040] End units 90 can also include various input or
output port structures 92. Such ports 92 can include con-
nections for an external power supply, or connections
specially configured as, e.g., USB, Fire-Wire, HDMI, or
other similar connections. Ports 92 can also include SD
card reader slots, or audio input or output connections.
The conductive features of the ports can connect with
the circuitry of the board 86 for communication therewith.
Further the ports 92 can align with port openings 43 in
the base housing 24 such that components can connect
with ports 92 through housing 24.
[0041] End units 90 can further be configured to pro-
vide the spacing necessary to maintain the desired po-
sition for keyboard assembly 73 discussed above. Spe-
cifically, when end units are positioned within base hous-
ing 24 such that they contact the interior of lower wall 28,
they can support keyboard assembly 72 on a side oppo-
site lower wall 28 such that flange 82 contacts the interior
of upper wall 26 with raised portion positioned within key-
board opening 40. Such a configuration, can allow for
board assembly 74 to be easily removed for repairs, up-
grading (such as replacing or adding memory), or re-
placement with a similarly-configured board assembly 74
to be swapped for the existing board assembly. This can
be done for purposes of repair, such as replacing a dam-
aged board assembly 74 or upgrading, such as by re-
placing a board assembly 74 for a new board assembly
74 with, for example, a faster processor or the like. This
configuration can also streamline custom manufacture
of notebook computers, allowing for a number of pre-
assembled board assemblies 74 with different proces-
sors, memory configurations, etc. to be provided and se-
lected from according to customer-specifications during
assembly of computer 10. In addition, the above-de-
scribed configuration of the other internal components
can similarly provide for easier repair/replacement there-

of.
[0042] As discussed above, base portion 62 of hinge
assembly 18 can be configured to close open end 36 of
base housing 24 such that the internal components of
base 12 are retained therein. As shown in Fig. 6, base
portion 62 can be configured to contribute to the retention
of the internal components of base 12 in their respective
positions. In the example shown, wherein batteries 68
contact the interior of front wall 30 and board assembly
74 contacts batteries 68 opposite front wall 30, an interior
surface 96 of hinge base portion 62 can contact board
assembly 74 opposite battery 68. In this manner, these
interior components of base 12 are in continuous contact
between front wall 30 and surface 96 of hinge base por-
tion 62, which maintains the components in their posi-
tions therebetween. Other configurations for such inter-
nal components are possible in which continuous contact
between components is maintained between front wall
30 and hinge base portion 62 and could be determined
based on the particular components used and the gen-
eral shapes thereof.
[0043] Hinge base portion 62 can affix to base housing
24 by various fasteners that engage between base hous-
ing 24 and hinge base portion 62. In the example of Fig.
6, one or more screws 98 passes through lower wall 28
and engages with hinge base portion 62. A similar screw
can pass through upper wall 26 or one or both side walls
32 and 34. Alternatively, snap-fit structures can be used
to affix hinge base portion 62 with base housing 24. As
further alternatives, press-fit structures or adhesives can
be used.
[0044] Embodiments of hinge assembly 18 can include
wire routing therethrough such that a connection can be
made, for example, between board assembly 74 and dis-
play assembly 60 to supply power and a video signal to
display assembly 60. Additionally, wire segments can be
included with hinge assembly 18 that extend from base
portion 62 and lid portion 64 thereof for connection with
wire segments connected with board assembly 74 and
display assembly 60, respectively. Similar wiring can be
present among components within base housing 24 to
connect, for example board assembly 74 with trackpad
assembly 70 and/or keyboard assembly 72. Additionally
or alternatively, conductive connections can be posi-
tioned on adjacent components so that, when assembled
into base housing 24, electrical connection is achieved
between components, for example battery 68 and board
assembly 74. Hinge base portion 62 can also include an
opening or openings that align with an output of fan 94
to allow air to pass therethrough.
[0045] Compliant inserts 100 can be positioned be-
tween various internal components of base 12. These
inserts 100 can be compressible and can be made of
various foams, rubbers, elastomers or the like. The pres-
ence of inserts 100 between components or between a
component and one of the walls of housing 24 can take
up extra space between components or between a com-
ponent and a wall that can arise due to manufacturing
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tolerances. This can allow for a more precise fit of com-
ponents within housing 24 and can minimize the move-
ment of components within housing 24 without requiring
particularly tight tolerances of the components or of hous-
ing 24. These inserts 100 can be affixed to or assembled
with the various components in strategic positions. For
example, as shown in Fig. 6, an insert 100 can be affixed
to battery 68 at a location such that insert 100 will be
positioned between front wall 30 and battery 68. As also
shown, another insert 100 can be attached to keyboard
assembly 72 in a position to contact surface 96 of hinge
base portion 62. Additional inserts 100 can be affixed to
either trackpad assembly 70 or board assembly 72 to
contact the other of these components. Still further in-
serts 100 can be positioned between battery 68 and
trackpad 70, between board assembly 74 and keyboard
assembly 72, or between any of the components and
upper wall 26, lower wall 28, or side walls 32 and 34.
[0046] As shown in Fig. 6, one or more wedge elements
102 can also be assembled within base housing 24 ad-
jacent one or more of the above-described internal com-
ponents. The use of such wedge elements 102 can help
to retain the desired positions of the internal components
within base housing 24. In the example shown in Fig. 6,
wedge element 102 is positioned beneath a battery 68
such that on one side it contacts battery 86 and, on the
other, it contacts the interior surface of lower wall 28. As
also shown, the portion of battery 68 that wedge element
102 contacts can include an inclined surface 104 that is
configured to mutually contact the wedge element 102
along a portion of the area thereof. This can allow for
more even contact of battery 68 with, for example, track-
pad assembly 70 on the side opposite wedge element
102. By using wedge elements 102 as shown, battery 68
can be pushed by wedge element 102 toward upper sur-
face 26 of base housing 24, creating pressure of trackpad
assembly 70 against the interior of upper wall, between
trackpad assembly 70 and battery 68, and the like. This
increase of pressure creates friction between the com-
ponents and between the components and the upper 26
and lower walls 28, which can help maintain the positions
of the components.
[0047] Additional wedge elements 102 can be posi-
tioned between, for example board assembly 74 and low-
er wall 28, between battery 68 and trackpad assembly
70, between board assembly 74 and keyboard assembly
72, or between any other adjacent components. Accord-
ingly, board assembly 74, trackpad assembly 70, key-
board assembly 72, and any other components can also
include inclined surfaces similar to surface 104 of battery
68. Further, wedge elements 102 can be attached to or
integrally formed with, for example, board assembly 74
or hinge base portion 62 in the appropriate location to
engage with, respectively battery 68 and board assembly
74. In another example, board assembly 74 itself can
have a surface thereof that acts like a wedge and is con-
figured to contact an appropriately configured inclined
surface on keyboard assembly 72.

[0048] As shown in Fig. 4, lid housing 44, the structure
of which is described above with respect to Fig. 3, is
configured to receive a display assembly 60 therein. Dis-
play assembly 60 can include a computer screen 16 and
various electronic components associated therewith. In
an example, display assembly 60 can include a screen
16 in the form of an LCD screen and an associated light
source, such as fluorescent lights, LED lights, or an
OLED panel. Display assembly 60 can also include var-
ious components that are not necessarily associated with
the display itself but can be strategically positioned within
lid housing 44. Such components can include WiFi or
cellular data (such as 3G, 4G, or LTE) antennae. Various
electronic shielding structures can also be included in
display assembly 60.
[0049] Display assembly 60 can be configured to be
received within lid housing 44 such that a viewable area
of screen 16 is aligned within display opening 58. Further,
display assembly 60 can include one or more strategi-
cally positioned compliant inserts 100 similar to those
discussed above with respect to base housing 24, above.
As with the components of base 12, such inserts can
serve to compensate for mechanical tolerance build up
between display assembly 60 and lid housing 44 and can
serve to provide a pressure-fit therebetween. Still further,
wedge elements 102 similar to those described above
with respect to Fig. 6 can also be positioned between
display assembly 60 and lid housing 44.
[0050] As also shown, hinge assembly 18 includes a
lid portion 64 (Fig. 6) that is attached to base portion 62
by joint 66, as described above. Hinge lid portion 64 is
configured to assemble with lid housing 44 such that
hinge lid portion 64 encloses the open end 56 of lid hous-
ing 44. In doing so, hinge lid portion 64 can secure display
assembly 60 within lid housing 44 by contacting a portion
of display assembly 60 adjacent open end 56. Additional
foam inserts, such as inserts 100 shown in Fig. 6 can
compensate for mechanical tolerances between hinge
lid portion 64 and display assembly 60 and/or between
display assembly 60 and the interior of front wall 50 of
lid housing 44. Further, hinge lid portion 64 can include
a raised portion 65 (Fig. 12) that can span any open dis-
tance between portions of bezel wall 48 and that are re-
spectively adjacent the side walls 52 and 54. Such a por-
tion 55 can be substantially flush with bezel wall 48 in
the assembled computer 10 and can bound a bottom
edge of the screen 16.
[0051] As discussed above, base and lid housings 24
and 44 having of a single piece of material and being
solidly joined between walls of the type described herein
can be made from various materials including various
metals or plastics using various fabrication methods.
Figs. 7-11 show various stages in one method for making
the base housing 24 and the lid housing 44 for computer
10. Additionally, Figs. 12-17 show various stages in mak-
ing base assembly 12 and lid assembly 14 as fabricated
by any means, including deep drawing as well as other
processes, and assembling computer 10 from these as-
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semblies. These steps are further depicted in the flow-
charts shown in Figs. 18A, 18B, and 19.
[0052] In the deep drawing example of Figs. 7-11, 18A
and 18B, base housing 24 and lid housing 44 can be
made using a tool 106 and a mold 108 as shown in Fig.
7. Tool 106 can be generally in the shape desired for the
interior 38 of base housing 24 and mold 108 can include
a cavity 110 that is generally in the negative of a shape
desired for the outer surfaces of base housing 24. The
tool 106 and mold 108 can be configured to be used with
machinery (not shown) that is specifically adapted to car-
ry out a deep drawing process using tool 106 and mold
108. The tool 106 and mold 108 can also be configured
to form housings 24 of various designs, sizes, shapes or
other configurations, in addition to the variation of hous-
ing 24 shown in the Figures.
[0053] As shown in Fig. 8, a workpiece 24’ in the form
of a generally flat metal sheet can be positioned between
the tool 106 and the mold 108 when the tool 106 and the
mold 108 are in a pre-forming position with tool 106 with-
drawn from cavity 110 (step 202 in Fig. 18A). The work-
piece 24’ can be of any of the above-described materials
suitable for the formation of base housing 24 and can
have a thickness that is approximately equal to the de-
sired thickness for the various walls of base housing 24.
In some embodiments, the initial thickness of workpiece
24’ can be thicker than the desired final wall thickness
for base housing 24 to compensate for a reduction in
material thickness due to stretching of the material during
the drawing process or to compensate for material re-
moval in optional finishing processes, described below.
In an example, the above-described process can be car-
ried out to achieve a final material thickness of about 0.6
mm (+/- 5%) for a base housing 24 or a lid housing 44
made from stainless steel or about 0.8 mm (+/- 5%) for
a base housing 24 or lid housing 44 made from aluminum.
In other examples wherein base housing 24 or lid housing
44 is made from various plastics, the fabrication proc-
esses associated therewith can be configured to achieve
a final material thickness of between about 1.5 mm and
2 mm (+/- 5%).
[0054] In the deep-drawing process, the tool 106 is
driven into cavity 110 with workpiece 24’ positioned be-
tween tool 102 and mold 108 (step 204 in Fig. 18A), which
can be done by application of constant pressure thereto
or by repeated impacting of tool 106 into cavity 110. This
driving action causes plastic deformation of workpiece
24’ as it is pushed into the shape of the area defined
between tool 106 and cavity 110, as shown in Fig. 9. As
shown, the driving direction of tool 106 is generally car-
ried out in a direction between what will be the open end
36 and the front wall 30 of the housing 24. The driving
process and the accompanying deformation process can
be continued until the workpiece 24’ reaches the end of
the cavity 110, which generally gives the form of font wall
30. At such a point, the tool 106 can then be withdrawn
from the cavity 110 and the deformed workpiece 24’ re-
moved from either the cavity 110 or the tool 106. In an

embodiment, workpiece 24’ can be heated prior to the
deformation process described above. Such heating can
be carried to make the workpiece 24’ more pliable (but
while still remaining solid) and, therefore, more amenable
to the deep drawing process.
[0055] As shown in Fig. 10, the deformed workpiece
24’ can include excess material 112 around what will be
open end 36 upon removal from the mold 108 (step 206
in Fig. 18A). As shown in Fig. 11, this excess material
112 can be removed by cutting, which can be done by a
saw, by a laser or the like, or by a machining process
(step 208 in Fig. 18A). After such removal, workpiece 24’
can have the general shape desired for base housing 24,
including upper wall 26, lower wall 28, front wall 30, and
side walls 32 and 34 as well as open end 36, as shown
in Fig. 11.
[0056] Subsequently, trackpad opening 42, keyboard
opening 40 and port openings 43 can be formed in work-
piece 24’ (step 212 in Fig. 18A), resulting in the structure
of housing 24 shown in Fig. 2. This can be done by laser
cutting, by machining, or by a combination of drilling and
physical cutting using a saw or the like. A similar process
using an appropriately-configured tool and mold combi-
nation can also be used to make lid housing 44, which
can also include cutting an appropriately-shaped display
opening 60 (steps 203-213 in Fig. 18B). In the above-
mentioned injection-molding and die-casting process,
the keyboard, trackpad, and display openings 40, 42, and
60 can be formed in connection with such molding by
including these features in any molds used. Alternatively,
these openings 40, 42, and 60 can be formed in subse-
quent steps, as described in connection with the deep
drawing process.
[0057] Additional finishing processes can be applied
to base housing 24 at any point after formation thereof.
Such processes include machining the exterior thereof
to remove excess wall thickness or to give a particular
shape such as by reducing corner radii or the like (steps
210 in Fig. 18A and 211 in Fig. 18B). Additionally, the
exterior of base housing 24 can be anodized, painted,
sealed or otherwise treated.
[0058] After formation of base housing 24 and lid hous-
ing 44, the various internal components of computer 10,
which can be done according to the deep drawing proc-
ess, as described above, or the previously mentioned
injection molding or die-casting methods, can be assem-
bled into the respective housings (steps 214-216 in Fig.
19). As shown in Fig. 12, the various components asso-
ciated with base housing 24 can be inserted thereinto
through open end 36. The components can be inserted
in stages and positioned as desired before subsequent
components are placed into housing 24. In an example,
trackpad assembly 70 can be placed into housing 24 first
and positioned within opening 42, after which batteries
68 can be positioned adjacent front wall 30 and beneath
trackpad assembly 70 (step 214 in Fig. 19). Electrical
connections between components can be made during
assembly, such as by attachment of mutually-engaging
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plugs or outlets or the like.
[0059] Subsequently, keyboard assembly 72 can be
inserted within housing 24 through open end 36, as
shown in Fig. 12 (step 216 in Fig. 19). Keyboard assembly
72 can then be positioned such that raised portion 80 is
aligned with keyboard opening 40, as shown in Fig. 13.
Keyboard assembly 72 can then be moved such that
flange 82 contacts the interior of upper wall 26 and raised
portion 80 is positioned within opening 40, as shown in
Fig. 14. As explained above, the fit of raised portion 80
within opening 40 can keep keyboard assembly 72 ap-
propriately positioned with within opening while flange
82 is maintained in contact with the interior of upper wall
26. By inserting board assembly 74 into the space be-
tween keyboard support 73 and the interior of lower wall
28, as discussed above, keyboard assembly 72 can be
maintained in such a position.
[0060] Hinge assembly 18 can then be assembled with
base assembly 12, as shown in Fig. 16, by attaching
hinge base portion 26 to the open end 36 of base housing
24 (step 218 in Fig. 19). As discussed above, hinge base
portion 26 can be configured to contact a portion of board
assembly 74 such that the internal components of base
12 are maintained in desired positions thereof. It is noted
that, in embodiments where wires are included in and
through hinge assembly 18, such wires can be connected
with other wires that can extend from, for example, board
assembly 74 prior to attaching hinge assembly 18 to base
housing 24. As discussed above, hinge base portion 62
can be attached to base housing 24 by screws, snap-fit
or press-fit structures, adhesives or the like.
[0061] As discussed above, lid housing 44 can be
made in a manner similar to that of base housing 24. In
an example using deep drawing, lid housing 44 can be
made by deep drawing a sheet of metal in a direction
away from what will become open end 56. Subsequently,
display opening 58 can be cut in bezel wall 48, as dis-
cussed above (step 213 in Fig. 18). Display assembly 60
can then be assembled with lid housing 44 resulting in
lid assembly 14 (step 215 in Fig. 19). Lid assembly 14
can then be assembled with hinge assembly 18 by at-
taching hinge lid portion 64 to open end 56 of lid housing
44, which can be done in a similar manner to the attach-
ment of hinge base portion 62 with open end 36 of base
housing 24 (step 217 in Fig. 18). Any wires that require
connection between display assembly 60 and hinge as-
sembly 18 can be connected prior to the attachment of
hinge lid portion 64 with open end 56. It is noted that base
assembly 12, lid assembly 14, and hinge assembly 18
can be conducted in parallel or in any sequence desired
before assembly together. Further, lid assembly 14 can
be assembled with hinge 18 before assembly with base
12, if desired. Additional finishing steps can also be car-
ried out after the computer has been assembled, includ-
ing cleaning, painting, packaging, battery charging, etc.
(step 219 in Fig. 18).
[0062] Housings of a similar configuration to those de-
scribed above in the context of a notebook computer can

be used in other electronic devices as well. For example,
a similar configuration of two assemblies including single-
piece housings of the general form discussed above and
connected with a hinge that covers open ends of the
housings can be implemented in mobile telephones. In
other examples, a single assembly having a single hous-
ing of the type discussed above with a cover over an
open end thereof that helps maintain various positions
of internal components of the device can be used in
smartphones, tablet computers, e-readers or the like.
Further, such housing configurations can be implement-
ed in peripheral electronic devices, including keyboards
and the like.
[0063] Although the description herein has been made
with reference to particular embodiments, it is to be un-
derstood that these embodiments are merely illustrative
of the principles and applications of the present disclo-
sure. It is therefore to be understood that numerous mod-
ifications may be made to the illustrative embodiments
and that other arrangements may be devised without de-
parting from the scope of the present disclosure as de-
fined by the appended claims.

INDUSTRIAL APPLICABILITY

[0064] The present invention relates generally to hous-
ings for electronic devices and methods for the manu-
facture thereof and assembly with other electronic com-
ponents. In particular the housings and methods for the
manufacture thereof can be housings for portable com-
puters.

Claims

1. A method of fabricating an electronic device housing
(24), the method comprising:

positioning (202; 203) a first metal sheet of pre-
determined size and thickness between a first
tool and a first mold;
pressing (204; 205) the first metal sheet into the
first mold using the first tool to form a first hous-
ing (24) of a unitary material structure, the first
housing (24) defining a length, a width, and a
height that is less than both the length and the
width, the first housing (24) having at least five
side walls (26, 28, 30, 32, 34) defining an internal
cavity (110) and an open end (36) to the cavity
that spans the width and height of the first hous-
ing (24), wherein the cavity (110) is for contain-
ing electronic components;
removing (206; 207) the first housing (24) from
the first mold;
forming (212; 213) one or more openings (40,
42, 60) in at least one of the side walls of the
first housing (24); and
sliding one or more electronic components
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through the open end (36) into the internal cavity
(110) such that the one or more electronic com-
ponents are contained within the cavity (110);
wherein each of the one or more openings (40,
42, 60) is arranged to expose a respective one
of the one or more electronic components;
removably affixing a cover over the open end
(36) of the first housing (24), the cover contact-
ing at least one of the electronic components
therein, wherein, when the cover is affixed over
the open end (36) of the first housing (24), the
electronic components are in continuous con-
tact between the cover and one of the five side
walls (26, 28, 30, 32, 34) opposite the cover to
help retain at least some of the electronic com-
ponents in predetermined positions within the
housing (24), wherein the first housing (24) is a
base housing (24) for a base assembly of a port-
able computer (10), and wherein the cover is a
first portion of a hinge assembly (18);
operatively connecting a lid assembly (14) to the
base housing (24) by the hinge assembly (18);
configuring the electronic components such that
they engage with each other and with the base
housing (24) such that the positions of the elec-
tronic components are maintained once assem-
bled in a particular manner; and
assembling one or more wedge elements (102)
within the base housing (24) adjacent one or
more of the electronic components such that the
use of such wedge elements (102) further helps
to retain the desired positions of the internal
electronic components within the base housing
(24).

2. The method of claim 1, wherein a given one of the
electronic components is a trackpad assembly in-
cluding a touch-sensitive surface, and wherein the
touch-sensitive surface is exposed within the open-
ing for the trackpad assembly.

3. The method of claim 1 or claim 2, wherein a given
one of the electronic components is a keyboard as-
sembly including a plurality of keys, and wherein at
least the keys of the keyboard assembly are exposed
within the opening for the keyboard assembly.

4. The method of any one of the preceding claims,
wherein a given one of the electronic components
includes at least one external connection element,
and wherein the at least one external connection el-
ement is exposed within the opening thereof.

5. The method of claim 1, further comprising inserting
a shim member between one of the side walls and
a given one of the electronic components,
wherein preferably the shim member is part of an-
other one of the one or more electronic components,

and inserting the shim member includes inserting
the other electronic component through the open end
of the housing into the cavity.

6. The method of claim 1, further comprising:

positioning a selected one of the one or more
electronic components within a space defined
between two spaced apart and parallel ones of
the side walls;
wedging a shim member between the selected
electronic component and a first one of the two
spaced apart and parallel side walls; and
placing at least a portion of the selected elec-
tronic component against a second one of the
two spaced apart and parallel side walls.

7. The method of any one of the preceding claims, fur-
ther comprising, prior to pressing the first metal sheet
into the first mold, heating the first metal sheet to
make the first metal sheet pliable while remaining
solid to facilitate a deep drawing process.

8. The method of any one of the preceding claims,
wherein sliding the one or more electronic compo-
nents through the open end into the internal cavity
includes:

sliding a first one of the electronic components
into the internal cavity;
positioning the first electronic component within
the internal cavity in a predetermined location;
upon positioning the first electronic component,
sliding a second one of the electronic compo-
nents into the internal cavity; and
providing an electrical or mechanical connection
between the first and second electronic compo-
nents,
wherein preferably the first electronic compo-
nent is a trackpad assembly and the second
electronic component is a battery assembly.

9. The method of any one of the preceding claims, fur-
ther comprising, after removing the housing from the
first mold, removing excess material from the unitary
material structure, wherein preferably the excess
material is removed from an outer surface of the uni-
tary material structure to either:

remove excess wall thickness, or
obtain a predetermined shape.

10. The method of claim 1, wherein the housing com-
prises a base housing (24) and a lid housing (44),
and wherein the method further comprises:

positioning a second metal sheet of predeter-
mined size and thickness between a second tool
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and a second mold;
pressing the second metal sheet into the second
mold using the second tool to form the lid hous-
ing (44) having a unitary material structure, the
lid housing (44) defining a length, a width, and
a height that is less than both the length and the
width, the lid housing (44) having at least four
walls (46, 48, 52, 54) defining a display opening
(58) and the open end (36) adjacent to the dis-
play opening (58);
removing the lid housing (44) from the second
mold;
sliding a display device (60) through the open
end (36) of the lid housing (44) so that a display
element of the display device is exposed within
the display opening (58);and
affixing the hinge assembly to the lid housing.

11. The method of claim 10, wherein affixing the hinge
assembly to the base housing and to the lid housing
includes electrically coupling a selected one of the
one or more electronic components to the display
element.

12. The method of claim 10, further comprising inserting
a shim member between one of the side walls of the
base housing and a given one of the one or more
electronic components,
wherein preferably the shim member is part of an-
other one of the one or more electronic components,
and inserting the shim member includes inserting
the other electronic component through the open end
of the base housing into the cavity.

13. The method of any one of claims 10, further com-
prising:

positioning a selected one of the one or more
electronic components within a space defined
between two spaced apart and parallel ones of
the side walls of the base housing;
wedging a shim member between the selected
electronic component and a first one of the two
spaced apart and parallel side walls; and
placing at least a portion of the selected elec-
tronic component against a second one of the
two spaced apart and parallel side walls.

14. The method of any one of claims 10 to 13, wherein
sliding the one or more electronic components
through the open end into the internal cavity of the
base housing includes:

sliding a first one of the electronic components
into the internal cavity;
positioning the first electronic component within
the internal cavity in a predetermined location;
upon positioning the first electronic component,

sliding a second one of the electronic compo-
nents into the internal cavity; and
providing an electrical or mechanical connection
between the first and second electronic compo-
nents, and/or wherein the method of any one of
claims 10 to 13
further comprises, after removing the base
housing from the first mold, removing excess
material from the unitary material structure of
the base housing.

Patentansprüche

1. Verfahren zum Herstellen eines Gehäuses eines
elektronischen Gerätes (24), das Verfahren umfas-
send:

Positionieren (202, 203) eines ersten Metall-
blechs vorbestimmter Größe und Dicke zwi-
schen einem ersten Werkzeug und einer ersten
Form;
Pressen (204, 205) des ersten Metallblechs in
die erste Form unter Nutzung des ersten Werk-
zeugs, um ein erstes Gehäuse (24) mit einer
einheitlichen Materialstruktur auszubilden, wo-
bei das erste Gehäuse (24) eine Länge, eine
Breite und eine Höhe definiert, die geringer ist,
als sowohl die Länge als auch die Breite, wobei
das erste Gehäuse (24) zumindest fünf Seiten-
wände (26, 28, 30, 32, 34) besitzt, die einen in-
ternen Hohlraum (110) definieren, und ein offe-
nes Ende (36) zum Hohlraum hin, das sich über
die Breite und Höhe des ersten Gehäuses (24)
erstreckt, wobei der Hohlraum (110) dazu dient,
elektronische Komponenten zu enthalten;
Entfernen (206, 207) des ersten Gehäuses (24)
aus der ersten Form;
Ausbilden (212, 213) einer oder mehrerer Öff-
nungen (40, 42, 60) in zumindest einer der Sei-
tenwände des ersten Gehäuses (24); und
Schieben einer oder mehrerer elektronischer
Komponenten durch das offene Ende (36) in den
internen Hohlraum (110), sodass die eine oder
die mehreren elektronischen Komponenten im
Hohlraum (110) enthalten sind;
wobei jede der einen oder mehreren Öffnungen
(40, 42, 60) so angeordnet sind, dass sie eine
jeweilige aus der einen oder den mehreren elek-
tronischen Komponenten freilegen;
lösbares Befestigen einer Abdeckung über dem
offenen Ende (36) des ersten Gehäuses (24),
wobei die Abdeckung sich in Kontakt mit zumin-
dest einer der darin befindlichen elektronischen
Komponenten befindet, wobei die elektroni-
schen Komponenten, wenn die Abdeckung über
dem offenen Ende (36) des ersten Gehäuses
(24) befestigt wird, sich in kontinuierlichem Kon-
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takt zwischen der Abdeckung und einer der fünf
Seitenwände (26, 28, 30, 32, 34) gegenüber der
Abdeckung befinden, um dabei zu helfen, zu-
mindest einige der elektronischen Komponen-
ten an vorbestimmten Positionen innerhalb des
Gehäuses (24) zu halten, wobei das erste Ge-
häuse (24) ein Basisgehäuse (24) für eine Ba-
sisbaugruppe eines tragbaren Computers (10)
ist und wobei die Abdeckung ein erster Abschnitt
einer Scharnierbaugruppe (18) ist;
operatives Verbinden einer Deckelbaugruppe
(14) mit dem Basisgehäuse (24) durch die
Scharnierbaugruppe (18);
Konfigurieren der elektronischen Komponen-
ten, sodass sie ineinander und in das Basisge-
häuse (24) eingreifen, sodass die Positionen der
elektronischen Komponenten beibehalten wer-
den, sobald sie auf eine bestimmte Weise mon-
tiert werden; und
Montieren eines oder mehrerer Keilelemente
(102) innerhalb des Basisgehäuses (24) an-
grenzend an eine oder mehrere der elektroni-
schen Komponenten, sodass die Verwendung
dieser Keilelemente (102) zusätzlich dabei hilft,
die internen elektronischen Komponenten an
den erwünschten Positionen innerhalb des Ba-
sisgehäuses (24) zu halten.

2. Verfahren nach Anspruch 1, wobei eine bestimmte
aus den elektronischen Komponenten eine Track-
padbaugruppe ist, die eine berührungsempfindliche
Oberfläche beinhaltet, und wobei die berührungs-
empfindliche Oberfläche innerhalb der Öffnung für
die Trackpadbaugruppe freiliegt.

3. Verfahren nach Anspruch 1 oder Anspruch 2, wobei
eine bestimmte aus den elektronischen Komponen-
ten eine Tastaturbaugruppe ist, die eine Vielzahl von
Tasten beinhaltet, und wobei zumindest die Tasten
der Tastaturbaugruppe innerhalb der Öffnung für die
Tastaturbaugruppe freiliegen.

4. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei eine bestimmte aus den elektronischen
Komponenten zumindest ein Element für externe
Verbindungen beinhaltet und wobei das zumindest
eine Element für externe Verbindungen innerhalb
der entsprechenden Öffnung freiliegt.

5. Verfahren nach Anspruch 1, ferner ein Einfügen ei-
nes Abstandshalters zwischen einer der Seitenwän-
de und einer bestimmten aus den elektronischen
Komponenten umfassend,
wobei der Abstandshalter bevorzugt ein Teil einer
anderen aus der einen oder den mehreren elektro-
nischen Komponenten ist und das Einfügen des Ab-
standshalters ein Einfügen der anderen elektroni-
schen Komponente durch das offene Ende des Ge-

häuses in den Hohlraum beinhaltet.

6. Verfahren nach Anspruch 1, ferner umfassend:

Positionieren einer ausgewählten aus der einen
oder den mehreren elektronischen Komponen-
ten innerhalb eines Raums, der durch zwei von-
einander entfernten und parallelen aus den Sei-
tenwänden definiert wird;
Verkeilen eines Abstandshalters zwischen der
ausgewählten elektronischen Komponente und
einer ersten aus den zwei voneinander entfern-
ten und parallelen Seitenwänden; und
Platzieren zumindest eines Teils der ausge-
wählten elektronischen Komponente an einer
zweiten aus den zwei voneinander entfernten
Seitenwänden.

7. Verfahren nach einem der vorhergehenden Ansprü-
che, ferner, vor dem Pressen des ersten Metall-
blechs in die erste Form, ein Erhitzen des ersten
Metallblechs umfassend, um das erste Metallblech
biegsam zu machen, während es fest bleibt, um ei-
nen Tiefziehprozess zu ermöglichen.

8. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei ein Einführen der einen oder der mehre-
ren elektronischen Komponenten durch das Offene
Ende in den internen Hohlraum Folgendes beinhal-
tet:

Einführen einer ersten aus den elektronischen
Komponenten in den internen Hohlraum;
Positionieren der ersten elektronischen Kompo-
nente innerhalb des internen Hohlraums an ei-
nem vorbestimmten Ort;
nach Positionieren der ersten elektronischen
Komponente, Einführen einer zweiten aus den
elektronischen Komponenten in den internen
Hohlraum; und
Bereitstellen einer elektrischen oder mechani-
schen Verbindung zwischen der ersten und
zweiten elektronischen Komponente,
wobei die erste elektronische Komponente be-
vorzugt eine Trackpadbaugruppe und die zweite
elektronische Komponente eine Batteriebau-
gruppe ist.

9. Verfahren nach einem der vorhergehenden Ansprü-
che, ferner nach dem Entfernen des Gehäuses aus
der ersten Form ein Entfernen überschüssigen Ma-
terials von der einheitlichen Materialstruktur umfas-
send,
wobei das überschüssige Material bevorzugt von ei-
ner äußeren Oberfläche der einheitlichen Material-
struktur entfernt wird, um entweder:

überschüssige Wanddicke zu entfernen oder
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um eine vorbestimmte Form zu erhalten.

10. Verfahren nach Anspruch 1, wobei das Gehäuse ein
Basisgehäuse (24) und ein Deckelgehäuse (44) um-
fasst und wobei das Verfahren ferner Folgendes um-
fasst:

Positionieren eines zweiten Metallblechs vorbe-
stimmter Größe und Dicke zwischen einem
zweiten Werkzeug und einer zweiten Form;
Pressen des zweiten Metallblechs in die zweite
Form unter Nutzung des zweiten Werkzeugs,
um das Deckelgehäuse (44) mit einer einheitli-
chen Materialstruktur auszubilden, wobei das
Deckelgehäuse (44) eine Länge, eine Breite und
eine Höhe definiert, die geringer ist als sowohl
die Länge als auch die Breite, wobei das De-
ckelgehäuse (44) zumindest vier Wände (46,
48, 52, 54) besitzt, die eine Anzeigeöffnung (58)
und das offene Ende (36), das an die Anzeige-
öffnung (58) angrenzt, definieren;
Entfernen des Deckelgehäuses (44) aus der
zweiten Form;
Einführen eines Anzeigegeräts (60) durch das
offene Ende (36) des Deckelgehäuses (44), so-
dass ein Anzeigeelement des Anzeigegeräts in-
nerhalb der Anzeigeöffnung (58) freiliegt; und
Befestigen der Scharnierbaugruppe am Deckel-
gehäuse.

11. Verfahren nach Anspruch 10, wobei das Befestigen
der Scharnierbaugruppe am Basisgehäuse und am
Deckelgehäuse ein elektrisches Koppeln einer aus-
gewählten aus der einen oder den mehreren elek-
tronischen Komponenten an das Anzeigeelement
beinhaltet.

12. Verfahren nach Anspruch 10, ferner ein Einfügen
eines Abstandshalters zwischen einer der Seiten-
wände des Basisgehäuses und einer bestimmten
aus der einen oder den mehreren elektronischen
Komponenten umfassend,
wobei der Abstandshalter bevorzugt ein Teil einer
anderen aus der einen oder den mehreren elektro-
nischen Komponenten ist und das Einfügen des Ab-
standshalters ein Einfügen der anderen elektroni-
schen Komponente durch das offene Ende des Ba-
sisgehäuses in den Hohlraum beinhaltet.

13. Verfahren nach einem der Ansprüche 10, ferner um-
fassend:

Positionieren einer ausgewählten aus der einen
oder den mehreren elektronischen Komponen-
ten innerhalb eines Raums, der durch zwei von-
einander entfernte und parallele aus den Sei-
tenwänden des Basisgehäuses definiert wird;
Verkeilen eines Abstandshalters zwischen der

ausgewählten elektronischen Komponente und
einer ersten aus den zwei voneinander entfern-
ten und parallelen Seitenwänden; und
Platzieren zumindest eines Teils der ausge-
wählten elektronischen Komponente an einer
zweiten aus den zwei voneinander entfernten
Seitenwänden.

14. Verfahren nach einem der Ansprüche 10 bis 13, wo-
bei das Einführen der einen oder der mehreren elek-
tronischen Komponenten durch das offene Ende in
den internen Hohlraum des Basisgehäuses Folgen-
des beinhaltet:

Einführen einer ersten aus den elektronischen
Komponenten in den internen Hohlraum;
Positionieren der ersten elektronischen Kompo-
nente innerhalb des internen Hohlraums an ei-
nem vorbestimmten Ort;
nach Positionieren der ersten elektronischen
Komponente, Einführen einer zweiten aus den
elektronischen Komponenten in den internen
Hohlraum; und
Bereitstellen einer elektrischen oder mechani-
schen Verbindung zwischen der ersten und
zweiten elektronischen Komponente und/oder
wobei das Verfahren nach einem der Ansprüche
10 bis 13 ferner umfasst, nach dem Entfernen
des Basisgehäuses aus der ersten Form über-
schüssiges Material von der einheitlichen Mate-
rialstruktur des Basisgehäuses zu entfernen.

Revendications

1. Procédé pour la fabrication d’un boîtier de dispositif
électronique (24), le procédé comprenant :

le positionnement (202 ; 203) d’une première
feuille métallique de taille et d’épaisseur prédé-
terminées entre un premier outil et un premier
moule ;
le pressage (204; 205) de la première feuille mé-
tallique dans le premier moule en utilisant le pre-
mier outil afin de former un premier boîtier (24)
d’une structure de matériau unitaire, le premier
boîtier (24) définissant une longueur, une lar-
geur, et une hauteur qui est inférieure à, à la
fois, la longueur et la largeur, le premier boîtier
(24) ayant au moins cinq parois latérales (26,
28, 30, 32, 34) définissant une cavité interne
(110) et une extrémité ouverte (36) à la cavité
qui recouvre la largeur et la hauteur du premier
boîtier (24),dans lequel la cavité (110) est des-
tinée à contenir des composants électroniques ;
le retrait (206 ; 207) du premier boîtier (24) du
premier moule ;
la formation (212 ; 213) une ou plusieurs ouver-
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tures (40, 42, 60) dans au moins une parmi les
parois latérales du premier boîtier (24) ; et
le glissement d’un ou de plusieurs composants
électroniques à travers l’extrémité ouverte (36)
dans la cavité interne (110) de sorte que l’un ou
plusieurs composants électroniques sont con-
tenus dans la cavité (110) ;
dans lequel chacune parmi l’une ou plusieurs
ouvertures (40, 42, 60) est agencée pour expo-
ser un composant respectif parmi l’un ou plu-
sieurs composants électroniques ;
la fixation de manière amovible d’un élément
couvrant sur l’extrémité ouverte (36) du premier
boîtier (24), l’élément couvrant étant en contact
avec au moins un parmi les composants élec-
troniques dans celui-ci, dans lequel, lorsque
l’élément couvrant est fixé sur l’extrémité ouver-
te (36) du premier boîtier (24), les composants
électroniques sont en contact continu entre l’élé-
ment couvrant et une des cinq parois latérales
(26, 28, 30, 32, 34) opposée à l’élément cou-
vrant afin d’aider à retenir au moins certains des
composants électroniques dans des positions
prédéterminées à l’intérieur du boîtier (24), dans
lequel le premier boîtier (24) est un boîtier de
base (24) pour un assemblage de base d’un or-
dinateur portable (10), et dans lequel l’élément
couvrant est une première partie d’un ensemble
charnière (18) ;
le raccordement de manière opérationnelle d’un
ensemble de couvercle (14) au boîtier de base
(24) par l’ensemble charnière (18) ;
la configuration des composants électroniques
de sorte qu’ils entrent mutuellement en prise et
avec le boîtier de base (24) de sorte que les
positions des composants électroniques sont
maintenues une fois assemblées de manière
particulière ; et
l’assemblage d’un ou de plusieurs éléments de
coin (102) à l’intérieur du boîtier de base (24)
adjacent à un ou à plusieurs des composants
électroniques de sorte que l’utilisation de tels
éléments de coin (102) aide en outre à maintenir
les positions souhaitées des composants élec-
troniques internes à l’intérieur du boîtier de base
(24) .

2. Procédé selon la revendication 1, dans lequel un
composant donné parmi les composants électroni-
ques est un ensemble pavé tactile incluant une sur-
face tactile, et dans lequel la surface tactile est ex-
posée à l’intérieur de l’ouverture pour l’ensemble pa-
vé tactile.

3. Procédé selon la revendication 1 ou selon la reven-
dication 2, dans lequel un composant donné parmi
les composants électroniques est un ensemble cla-
vier incluant une pluralité de touches, et dans lequel

au moins les touches de l’ensemble clavier sont ex-
posées à l’intérieur de l’ouverture pour l’ensemble
clavier.

4. Procédé selon l’une quelconque des revendications
précédentes, dans lequel un composant donné par-
mi les composants électroniques inclut au moins un
élément de connexion externe, et dans lequel l’au
moins un élément de connexion externe est exposé
à l’intérieur de l’ouverture de celui-ci.

5. Procédé selon la revendication 1, comprenant en
outre l’insertion d’un élément de cale entre une des
parois latérales et un composant donné parmi les
composants électroniques,
dans lequel de préférence l’élément de cale fait par-
tie d’un autre parmi l’un ou plusieurs composants
électroniques, et l’insertion de l’élément de cale in-
clut l’insertion de l’autre composant électronique à
travers l’extrémité ouverte du boîtier dans la cavité.

6. Procédé selon la revendication 1, comprenant en
outre :

le positionnement d’un composant sélectionné
parmi l’un ou plusieurs composants électroni-
ques à l’intérieur d’un espace défini entre deux
parois parallèles et espacées parmi les parois
latérales ;
le coincement d’un élément de cale entre le
composant électronique sélectionné et une pre-
mière des deux parois parallèles et espacées
latérales ; et
le placement d’au moins une partie du compo-
sant électronique sélectionné contre une
deuxième paroi parmi les deux parois espacées
parallèles latérales.

7. Procédé selon l’une quelconque des revendications
précédentes, comprenant en outre, avant le pressa-
ge de la première feuille métallique dans le premier
moule, le chauffage de la première feuille métallique
afin de fabriquer la première feuille métallique souple
tout en restant solide pour faciliter un procédé d’em-
boutissage profond.

8. Procédé selon l’une quelconque des revendications
précédentes, dans lequel le glissement de l’un ou
de plusieurs composants électroniques à travers
l’extrémité ouverte dans la cavité interne inclut :

le glissement d’un premier composant parmi les
composants électroniques dans la cavité
interne ;
le positionnement du premier composant élec-
tronique à l’intérieur de la cavité interne dans un
emplacement prédéterminé ;
lors du positionnement du premier composant
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électronique, le glissement d’un deuxième com-
posant parmi les composants électroniques
dans la cavité interne ; et
la fourniture d’une connexion électrique ou mé-
canique entre les premier et deuxième compo-
sants électroniques, dans lequel de préférence
le premier composant électronique est un en-
semble pavé tactile et le deuxième composant
électronique est un ensemble batterie.

9. Procédé selon l’une quelconque des revendications
précédentes, comprenant en outre, après le retrait
du boîtier du premier moule, le retrait du matériau
en excès de la structure de matériau unitaire,
dans lequel de préférence le matériau en excès est
retiré d’une surface externe de la structure de ma-
tériau unitaire pour soit :

l’élimination de l’épaisseur de parois en excès,
ou
l’obtention d’une forme prédéterminée.

10. Procédé selon la revendication 1, dans lequel le boî-
tier comprend un boîtier de base (24) et un logement
de couvercle (44), et dans lequel le procédé com-
prend en outre

le positionnement d’une deuxième feuille métal-
lique de taille et d’épaisseur prédéterminées en-
tre un deuxième outil et un deuxième moule ;
le pressage de la deuxième feuille métallique
dans le deuxième moule en utilisant le deuxième
outil afin de former le logement de couvercle (44)
ayant une structure de matériau unitaire, le lo-
gement de couvercle (44) définissant une lon-
gueur, une largeur et une hauteur qui est infé-
rieure à, à la fois, la longueur et la largeur, le
logement de couvercle (44) ayant au moins qua-
tre parois (46, 48, 52, 54) définissant une ouver-
ture de présentation (58) et l’extrémité ouverte
(36) adjacente à l’ouverture de présentation
(58) ;
le retrait du logement de couvercle (44) du
deuxième moule ;
le glissement d’un dispositif de présentation (60)
à travers l’extrémité ouverte (36) du logement
de couvercle (44) de sorte qu’un élément de pré-
sentation du dispositif de présentation est expo-
sé à l’intérieur de l’ouverture de présentation
(58) ; et
la fixation de l’ensemble charnière au logement
de couvercle.

11. Procédé selon la revendication 10, dans lequel la
fixation de l’ensemble charnière au boîtier de base
et au logement de couvercle inclut le couplage élec-
trique d’un composant sélectionné parmi l’un ou plu-
sieurs composants électroniques à l’élément de pré-

sentation.

12. Procédé selon la revendication 10, comprenant en
outre l’insertion d’un élément de cale entre une des
parois latérales du boîtier de base et un composant
donné parmi l’un ou plusieurs composants électro-
niques,
dans lequel de préférence l’élément de cale fait par-
tie d’un autre parmi l’un ou plusieurs composants
électroniques, et l’insertion de l’élément de cale in-
clut l’insertion de l’autre composant électronique à
travers l’extrémité ouverte du boîtier de base dans
la cavité.

13. Procédé selon l’une quelconque des revendications
10, comprenant en outre :

le positionnement d’un composant sélectionné
parmi l’un ou plusieurs composants électroni-
ques à l’intérieur d’un espace défini entre deux
parois parallèles et espacées parmi les parois
latérales du boîtier de base ;
le coincement d’un élément de cale entre le
composant électronique sélectionné et une pre-
mière des deux parois parallèles et espacées
latérales ; et
le placement d’au moins une partie du compo-
sant électronique sélectionné contre une
deuxième paroi parmi les deux parois espacées
parallèles latérales.

14. Procédé selon l’une quelconque des revendications
10 à 13, dans lequel le glissement de l’un ou de plu-
sieurs composants électroniques à travers l’extrémi-
té ouverte dans la cavité interne du boîtier de base
inclut :

le glissement d’un premier composant parmi les
composants électroniques dans la cavité
interne ;
le positionnement du premier composant élec-
tronique à l’intérieur de la cavité interne dans un
emplacement prédéterminé ;
lors du positionnement du premier composant
électronique, le glissement d’un deuxième com-
posant parmi les composants électroniques
dans la cavité interne ; et
la fourniture d’une connexion électrique ou mé-
canique entre les premier et deuxième compo-
sants électroniques, et/ou dans lequel le procé-
dé selon l’une quelconque des revendications
10 à 13 comprend en outre, après le retrait du
boîtier de base du premier moule, le retrait du
matériau en excès de la structure de matériau
unitaire du boîtier de base.
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